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CHAPTER ONE

INTRODUCTION

Emotions have been regarded by many to influence one's experiences in a variety
of aspects of life, such as social interactions, behavior, and health. Given the
pervasiveness of negative emotions in addition to positive emotions, many individuals
regulate their emotions in an attempt to influence how, when, and where emotions are
experienced and expressed. One model attempting to explain the process of emotion
regulation has been Gross's (1998) process model. In the model, experiential, behavioral,
and physiological emotional response tendencies transform into emotional responses after
emotional cues act on the tendencies. More recently, the model has related five families
of strategies that influence the emotional response as it would generate from the time a
person selects a situation to the time the person modifies the emotional response to
situation, with continuous modification (Gross, 2014). These five families of emotion
regulation strategies from Gross’s model (see Figure 1.1) entail situation selection,
situation modification, attentional deployment, cognitive change, and response
modulation. The first four of these families occur before response tendencies are enacted
and are termed antecedent-focused strategies, whereas the last occurring family of
1

strategies occurs after response tendencies are enacted and is termed as response-focused.
Response-focused strategies entail an individual directly modifying the physiological,
experiential, or behavioral aspects of an emotional response. Expressive suppression, one
response focused strategy, involves an individual attempting to downregulate expressive
behavior. The purpose of the proposed study was to evaluate the physiological,
behavioral, and cognitive impact of expressive suppression, a response-focused strategy,
with the aim to directly influence the emotional response.

Figure 1.1 The process model of emotion regulation. From Gross (2014), in Handbook
of Emotion Regulation, edited by J. J. Gross. Copyright by Guilford Press. Reprinted
with permission of Guilford Press.

Suppression has been conceptualized to occur in several ways and has been
examined under these differing concepts. One form of suppression has been expressive
2

suppression, which involves the downregulation of emotion expressive behavior (Gross,
1998). This downregulation could involve the inhibition of muscles such that an observer
would not be able to discern the emotions of an individual who is suppressing. A second
type of suppression involves experiential suppression, which involves the downregulation
of emotional experience (Webb, Miles, & Sheeran, 2012). A third type of suppression
that has been examined involves the downregulation of both the emotional experience
and behavior, as per instructions to both hide the expression and avoid feeling the related
emotion. A fourth type of suppression that has been conceptualized has been thought
suppression, in which individuals attempt to inhibit any thoughts related to an emotion
eliciting event. Finally, the downregulating the physiological response has been
conceptualized as a form of suppression (Dan-Glauser & Gross, 2011). Although
instructions in the current study asked participants to suppress overt expression, the use
of strategies other than expressive suppression were anticipated during the course of the
experiment.
A. Suppression and Sympathetic Nervous System Activity
Expressive suppression has been demonstrated to result in increased sympathetic
activity, relative to other strategies and several types of control conditions. To contrast
the impact of antecedent- and response-focused strategies of emotion regulation, Gross
(1998) compared reappraisal with expressive suppression. Undergraduate students
watched a neutral film and two disgust films; students either watched the film, used
suppression, or used reappraisal. Along with measurements of behavioral and subjective
experiences, five physiological measures assessed activity. Results indicated that
participants using suppression had greater decreases in pulse amplitude and finger
3

temperature and greater increases in skin conductance than participants in the watch and
reappraisal conditions, while heart rate responding and general somatic activity did not
differ. Further results indicated that the physiological responses of reappraisal
participants did not differ from watch participants. Gross concluded that suppression is
an effortful process that could have negative effects on health. Drawing from this
research, the proposed study aimed to validate the notion of suppression as an effortful
process that results in increased sympathetic nervous system activity.
More recently, research has demonstrated differential physiological effects of
suppressing discrete emotions. In a within subjects design, Reynaud, El-KhouryMalhame, Blin, and Khalfa (2012) presented films eliciting happiness, sadness, disgust,
fear, and peacefulness (note the absence of anger) and instructed participants to either
attend to each film or suppress their emotional responses to the film. Measures included
heart rate, skin conductance response, and electromyography, in addition to the identified
emotion of each clip, experienced intensity, arousal and valence level, and the amount of
control over the emotions experienced during each film. Participants also rated emotions
as more arousing during the attending task than during the suppression task. A trend was
also found where participants were likely to rate emotions more pleasantly during the
attending task than during the suppression task.
Interactions between the type of task performed and emotion for all measures
have been documented physiologically. Reynaud et al. (2012) found skin conductance
responses were larger during the suppression task than during the attending task for fear
films. Skin conductance responses were also larger during fear and happiness films as
compared to disgust and sadness films, which were larger when compared to
4

peacefulness films. Regarding cardiovascular function, heart rate was greater at the
presentation of the happiness film during the attending task as compared to other
emotions and relative to the suppression task. Furthermore, heart rate was also higher
during the fear film than during the disgust film. For the suppression task, heart rate for
the disgust film was lower than that found for other emotions. The authors concluded
that suppression differentially affects discrete emotions, and that suppression results in a
mixed physiological response, similar to that seen in Gross’s (1998) research. The
research indicates that some emotions may be differentiated even with the application of
suppression targeted at emotional experience. The present research attempted to extend
results by using pulse amplitude as a measure and by instructing participants to suppress
the expression of their emotions rather than the experience of their emotions.
Support that suppression can result in negative cardiovascular effects for
suppressors and their conversation partners has been found. In two experiments
examining the effects of suppression, as compared to reappraisal and an uninstructed
control condition, Butler et al. (2003) studied the effects of expressive suppression on
affiliation and the physiology of a suppressor's conversation partner. Women in both
studies watched an emotional film eliciting negative emotions, after which each woman
heard instructions to either reappraise or suppress their emotions during the following
conversation or after listening to music in the uninstructed condition. The women then
discussed the film and completed measures assessing their experiences. Results from
Study 1 indicated that reappraisers and suppressors were less expressive and had shorter
conversations than controls; suppressors reported less responsiveness and more
distractions. There were no differences in changes in blood pressure, positive affect, or
5

negative affect, while the partners of suppressors had increased blood pressure and less
rapport than partners of controls and reappraisers. Results from Study 2 indicated that
suppressors were less expressive, more distracted, reported more negative and less
positive emotions about their partners, and had larger increases in blood pressure than
nonsuppressors. Meanwhile, the partners of suppressors reported less rapport, less liking,
less willingness to form a friendship, and increased blood pressure. The authors
concluded that suppression may impede formation and maintenance of relationships and
may limit access to social support. The proposed research explored one particular aspect
of interpersonal face- to-face interaction by attempting to demonstrate the negative
impact of suppressing emotional expression and incorrectly perceiving facial expressions
in a within subjects design.
B. Suppression and Anger
Suppression has also been demonstrated to be ineffective on anger, as compared
to other emotion regulation strategies such as reappraisal and acceptance. Szasz,
Szentagotai, and Hofmann (2011) compared the effects of these three strategies on
frustration tolerance and persistence, as assessed with the Mirror-Tracing Persistence
Task. After experiencing anger through mental imagery involving a relatively recent
anger experience, participants in a mixed gender sample were instructed to either
reappraise, accept, or suppress their anger experience. Results indicated that participants
in the reappraisal group experienced less anger and greater changes in anger over time
than the participants in the suppression and acceptance groups. Additionally, participants
in the reappraisal condition persisted longer than those in the suppression and acceptance
groups. Lastly, only reappraisal produced a significant negative association between
6

state anger and persistence, while the associations were nonsignificant in the acceptance
and suppression conditions. The authors concluded that of the three examined strategies,
suppression was the least effective strategy in regulating anger. The present investigation
attempted to extend this research by examining the effects of suppressing anger on a
facial recognition task in a within subjects design.
Later research has examined the attentional effects of suppressing discrete
emotions. This later research found that suppressing anger can indirectly affect
interactions between people. In a study exploring potential mediators between anger
suppression and performance on negotiations, Shao, Wang, Cheng, and Doucet (2014)
asked pairs of undergraduates to negotiate employment terms through computer mediated
interactions. Participants either suppressed their anger or they expressed their emotions;
additionally, participants experienced an anger manipulation through either a film played
before the negotiation or through negative tactics used by their partners. Results
indicated that anger suppression was negatively related to participants' ability to focus on
the negotiation and that attentional focus mediated the relationship between suppression
and negotiation performance. This relationship affected anger that was directly relevant
to the negotiations. The authors concluded that anger suppression influences negotiation
performance through attentional focus. Drawing from the research examining the effects
of suppression on attentional resources, the current study seeks to extend this research by
using faces as stimuli rather than scenes or textual interactions with people. Additionally,
Shao et al.’s research suggests that state anger may lack a carry over effect to certain
situations; however, this concern was not anticipated given that participants would hear
music during the course of a facial recognition task. This extension attempted to provide
7

data demonstrating whether one's suppressing anger could influence perceptions of
others' emotions.
C. Suppression and Reaction Time
In addition to evaluating the experiential impact of expressive suppression, the
behavioral and cognitive impact on reaction time has been evaluated. Ortner, Zelazo, and
Anderson (2013) measured attentional performance in response to an unrelated auditory
stimulus and found that instructions to suppress both the emotional and expressive
response to either unpleasant or neutral images resulted in slower reactions to a tone.
High and low tones were presented for either 3 s, 5 s, or 7 s after the onset of neutral and
unpleasant images. Results indicated that participants, when they suppressed, were
slower to respond during unpleasant than neutral trials when a tone was presented 7 s
after image onset and later in response to tones presented during the following
interstimulus interval. Additionally, unpleasant images resulted in slower reaction times
to tones. Accuracy of tone discrimination was not impacted by valence or emotion
regulation. The study indicated that emotion regulation has an impact on reaction times
to stimuli, especially in response to negative stimuli. Furthermore, suppression in
particular has an ongoing cost. The study demonstrated that it may be possible to find no
impact of emotion regulation on accuracy of cognition when under a timed context;
however, it was possible to find an impact when cognition relates to emotional stimuli
rather than irrelevant stimuli.
D. Suppression and Recognition of Facial Expressions
Expressive suppression has been found to influence an individual’s sensitivity to
facial expressions. Drawing from preceding research that found that cognitive load,
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mood congruence, and the ability to mimic a target’s facial expression can influence
judgments of facial expressions, Schneider, Hempel, and Lynch (2013) evaluated the
cognitive effects of expressive suppression, facial mimicry, and an uninstructed control
condition. Performance on the Multimorph Facial Affect Recognition Task was gauged
with the speed and accuracy that an individual judged a changing facial expression.
Results indicated that participants who suppressed their expressions were slower to
recognize facial expressions than participants who either mimicked the viewed
expressions or were uninstructed; however, there were no statistically significant
differences in recognizing a full facial expression between participants who suppressed
their expressions and those in the unregulated condition. Women most accurately
recognized happy expressions and least accurately recognized angry expressions. The
authors concluded that the deleterious effect of suppression on the perception of facial
stimuli at lower intensity levels may not completely be a result of increased cognitive
load, but rather reduced mimicry. The present study extended this research by
manipulating emotional state and suppression use. Additionally, the present research
used a different paradigm to assess the effects of suppression on facial recognition,
namely one using reaction time as a dependent variable. It was possible that in this
instance the deleterious effects of suppression on facial recognition accuracy may be
observed.
Schneider et al.'s (2013) study was not the only study finding gender differences
in facial perception as a result of the inability to mimic facial expressions. Stel and van
Knippenberg (2008) examined the effects of inhibited facial mimicry on facial perception
as measured by reaction time and accuracy of emotion valence. Results indicated that
9

women recognized emotions more slowly when they did not mimic viewed faces than
when they did mimic viewed faces; this effect did not occur for men. Valence accuracy
was not affected. Similar to this study, the current research examined how regulating
facial expression influences accuracy and reaction time to emotional faces; in addition,
the present research examined these effects on the recognition of discrete emotions rather
than valence.
Habitual suppression has been linked to misidentifications among different
emotions. Using a sample of women who were either depressed, formerly depressed, or
healthy, Aldinger et al. (2013) examined the relationships between suppression, facial
perception, and depression. Women morphed faces from a neutral expression to one of
six basic emotions and for each face identified an emotion once they could detect an
emotion. False alarm rates were the percentage of trials where one emotion was
misidentified as another. Habitual suppression, as measured by the Emotion Regulation
Questionnaire, did not appear to be related to accurate identifications of emotions; rather,
it was positively related to false alarm rates of happiness. The study provided evidence,
at least in women, that suppression may disrupt the perception of emotion in faces.
The emotional state of observers has been found to influence facial perception.
Schiffenbauer (1974) manipulated observers’ emotional state with either white noise or
recorded messages; white noise was either high or low volume, and messages were either
comedic, disgusting, or neutral. During interrupted points, participants judged facial
expressions with one word judgments. For both positive and negative slides, participants
in the high volume noise condition listed more negative judgments and reported higher
intensity ratings than participants in the low volume noise condition. Meanwhile,
10

participants in the disgust condition gave a higher number of negative judgments than
participants in the control condition, who gave a higher proportion of negative judgments
than participants in the comedic condition. Moreover, participants in the disgust
condition gave an equal proportion of negative judgments for angry and happy faces and
a higher proportion of fear judgments for fear-surprise face blends. Reported intensities
did not differ by emotion when the group receiving a neutral message was used as a
control group, but they did differ when the low volume white noise group was used as a
control group. Schiffenbauer concluded that arousal level may influence the judgment of
an observer on others’ emotional states as either the same emotion or an emotion of a
similar valence. Drawing from this research, the current research manipulated affective
state with pilot tested music instead of recorded statements and white noise.
Research paradigms evaluating emotions sometimes have involved presenting
emotional stimuli in two different modes. As the current paradigm presented affective
stimuli through different modes, congruency and incongruency effects were expected.
Kamiyama, Abla, Iwanaga, and Okanoya (2013) measured reaction times and the
magnitude of the N400 wave, one event related potential used to measure affective
priming effects, to examine the effects of facial perception on musical judgments. The
authors presented facial expressions to prime emotions in adults before presenting music
of either a congruent or incongruent valence after 50 ms and found that the N400 was
larger after incongruent face music pairings than after congruent pairings and that
participants judged incongruent pairings more slowly than congruent pairings. The
results indicate that it may be possible to find differences in congruence and
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incongruence as measured by reaction time among the faces within the blocks of the
current study.
Several stimulus sets have been used in research examining facial perception.
Lundqvist, Flykt, and .Öhman’s (1998) Karolinska Directed Emotional Faces database
has been one such stimulus set. A validation study using female students found that
happy faces were more likely to be correctly identified than other types of faces and that
students accurately recognized angry and sad faces at similar rates (Goeleven, De Raedt,
Leyman, & Verschuere, 2008). Similarly, another investigation that used reaction times
as a dependent variable and examined responses to a subset of images found that happy
and neutral faces were more quickly and accurately identified than other faces, angry and
sad faces were similarly recognized, and fear faces were least accurately and quickly
identified (Calvo & Lundqvist, 2008). It may be possible to find that suppression
disrupts the perception of facial expressions; as a result, the current study sought to
determine whether suppression, in conjunction with emotional state, results in different
accuracy rates than an absence of suppression.
E. Hypotheses
The current research addressed a few gaps in the literature on emotion regulation.
First, in contrast to research examining implicit emotion regulation (Tamir, Ford, &
Ryan, 2013), in which experimenters assess emotion regulation without instructing
participants to use a particular strategy, research has not used music as an emotion
induction method when examining explicit emotion regulation, in which emotion
regulation is instructed and measured. The current research attempted to address this gap
by examining emotion regulation in the context of music-induced anger. Additionally,
12

research has not evaluated the influence of overtly suppressed anger on facial perception.
The current research attempted to address this gap by inducing anger in participants and
asking them to complete a facial recognition task. Addressing the above gaps may
provide insight into the differences among not having anger, having anger, and
suppressing anger expression and its social and cardiovascular effects in life.
Expressive suppression and emotional state have been found to influence facial
perception. Conversely, preceding research has not examined the effects of a
manipulated emotional state on facial perception, nor is there research that has examined
the effects of suppressing anger expression on facial perception. The current research
addressed these issues by testing a number of hypotheses. One hypothesis was that
suppression would result in increased sympathetic activation. Gross’s (1998) research
demonstrated that expressive suppression elicits effort and that this effort elicits
sympathetic activation. Furthermore, given that women heard music before completing
emotion recognition tasks for two of the blocks, a related hypothesis was that sympathetic
activation would differ during the facial recognition tasks than during music listening.
Gross (1998) has characterized suppression as an effortful process, and passive music
listening may differ from an effortful task such as facial recognition. In sum, suppression
and music listening were hypothesized to elicit differing amounts of sympathetic
reactivity in response to control conditions and during a facial recognition task,
respectively.
Many factors have been found to influence facial perception; some of these
factors were hypothesized to have influences on facial perception in the current study.
Given these factors, a third overall hypothesis was that participants would recognize
13

faces more quickly and accurately when experiencing anger than when not experiencing
anger. Schiffenbauer’s (1974) research indicated that a person’s emotional state can
influence how they perceive that of others. Additionally, Gross's (1998) research
demonstrated the ineffectiveness of suppression in downregulating affective experience.
Lastly, Kamiyama et al.’s (2013) research indicated that incongruence between the
valences of emotional stimuli can result in slower reaction times in perceiving the stimuli.
In addition to emotional experience, an additional hypothesis was that the
displayed expression of faces would interact with the sex of faces to influence facial
perception. This hypothesis would replicate the effect Stel and van Knippenberg (2008)
found in their study where, among both men and women, negative faces were more easily
recognized on male faces and positive faces were more easily recognized on female
faces. A fifth hypothesis was that expressive suppression would decrease the speed of
facial judgments. Stel and van Knippenberg’s (2008) and Schneider et al.’s (2013)
research converged to demonstrate that women’s recognition of emotions in faces can be
negatively impacted, whether artificially or naturally, by inhibiting facial movement. A
sixth hypothesis was that inaccuracy of facial recognition would vary by use of
suppression. Aldinger et al.’s (2013) research found that suppression was related to the
rate of misidentifications of emotion, particularly for happiness. In sum, expressive
suppression of anger, in addition to influencing physiological responses, was
hypothesized to influence facial perception.
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CHAPTER TWO

METHODOLOGY

A. Participants
Women (N = 76) were recruited from introductory psychology courses to
complete the study via the SONA website. Including only women in the sample was
intended to prevent potential confounding effects of gender, given gender differences in
emotion perception (Schneider et al., 2013; Stel & van Knippenberg, 2008). An original
sample size of N = 48 women was computed with a power analysis conducted through
the statistical program G*Power (Faul, Erdfelder, Lang, & Buchner, 2007). The expected
effect size was .33, based on a meta-analysis by Webb et al. (2012) wherein emotion
regulation was found to have to have this size impact on physiology. There were 12
exclusions for one student being left-handed, six missing personal or subjective data, two
for chewing gum during tasks, two for technician error, one for technical failure, and one,
both for being hearing impaired and for the occurrence of an outside distraction. Because
electrodes were placed on the left hand, all participants were asked to be right handed.
Furthermore, Beatty, Fawver, Hancock, and Janelle (2014) noted that preceding research
demonstrated the potential impact of handedness on emotion perception and motor
control, thus providing additional reasons for exclusion of left handed participants. The
15

proposal was approved by the IRB (see Appendix A; consent form Appendix B) and
followed recommendations from APA. Table 2.1 denotes demographic characteristics of
the final sample.
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Table 2.1 A summary of characteristics of the final sample
__________________________________________________________
Demographic

N

M

SE

__________________________________________________________
Age

64

20.53

.75

Caucasian

47

–

–

African American

8

–

–

Hispanic

2

–

–

Asian

1

–

–

Other

5

–

–

Mixed Ethnic Identities

2

–

–

Native English Speakers

59

–

–

Medicine

5

–

–

Smokers

1

–

–

Ethnicity

___________________________________________________________
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B. Design
The omnibus design was a 2 X 4 X 7 {Face: male, female by Emotion: angry,
happy, sad, neutral by Task: baseline (Bas), facesonly (Fa), musiconly (Mu), musicfaces
(FaMu), suppression (SuMu), suppressionfaces (SuFaMu), recovery (Rec)} within
subjects design. After completing a baseline task with no music, each participant viewed
face stimuli while hearing anger inducing music and either suppressing the expression of
their anger or not suppressing the expression of their anger. The behavioral dependent
variable was reaction time (ms) required to respond to the facial expression after the
onset of the emotion words. The physiological dependent variable was changes in pulse
amplitude from baseline, a measure of sympathetic nervous system tone. The cognitive
dependent variable was the number of correct responses on an emotion recognition task.
Self-report dependent variables included selected emotions and the level of pleasantness,
arousal, intensity of emotion, and control exerted during the blocks.
C. Materials
C.1. Faces. Emotional stimuli included 26 faces from the Karolinska Directed
Emotional Faces database (Lundqvist, Flykt, & Öhman, 1998). This stimulus set
contains images of 70 young adult Caucasian men and women posing one of seven
emotions at five different angles. For the purposes of the current research, only images in
which the actor directly faces the camera were used. During each block, four male and
four female faces were randomly presented. Faces represented one of four emotion
categories that present happiness, sadness, anger, and neutral. Additionally, one female
and one male face were presented for completion of a set of practice trials. Figure 2.1
provides sample images from the database.
18

Figure 2.1 Two angry faces from the KDEF database. Lundqvist et al. (1998) reprinted
with permission.

C.2. Music stimuli. To manipulate emotion two music pieces were presented
through noise canceling headphones to evoke anger. One piece was “Refuse/Resist” as
performed by Apocalyptica, a band of the metal genre. “Refuse/Resist” features a cello
trio and has previously been found in research to be a piece that participants would
choose to elicit anger or confrontation in research examining implicit emotion regulation
(Tamir et al., 2013). A second piece used to induce anger was “Totentanz” by Franz
Liszt; this piece features a piano with orchestra. Both pieces were pilot tested in an
unrelated sample and determined to evoke anger. During the experiment “Refuse/Resist”
and Totentanz” were counterbalanced across conditions. Finally, “Prelude” from Bach’s
Cello Suite No. 1 in G Major served as the recovery piece.
C.3. No suppression and suppression instructions. Participants viewed two
types of instruction based on whether or not they would suppress their emotional
expression. The instruction participants viewed before completing the anger/no
suppression block was based on those provided in Gross (1998) and Schneider et al.
(2013): “We will now present to you a short music clip. It is important to us that you
19

listen carefully to this clip. This music will continue to play as you complete the next
task.”
The instruction participants viewed before completing the anger/suppression
block were based on those provided in Gross (1998) and Schneider et al. (2013): “We
will now present to you a short music clip. It is important to us that you listen carefully
to this clip. This time, if you have any feelings as you listen to the music, please try your
best not to let those feelings show. In other words, as you listen to the music and
complete the next task, try to behave in such a way that a person watching you would
have no idea you are feeling anything at all. For example, try to avoid moving any of
your facial muscles during the next task.” Instructions were written in this manner to
specifically instruct participants to avoid moving facial muscles, as per recommendations
by Demaree, Robinson, Pu, and Allen (2006), who found that participants may use
antecedent focused strategies during suppression use.
C.4. Apparatus. Visual stimuli were presented with PsychoPy version 1.82.01, a
free open-source stimulus presentation application, on a desktop computer (Pierce, 2007).
PsychoPy also collected keyboard responses to facial stimuli. To record physiological
responses, AcqKnowledge 4.3 (BIOPAC Systems, Inc., Aero Camino Goleta, CA) loaded
on an HP netbook recorded and analyzed signal recordings of pulse wave amplitude.
Signals were collected and amplified with a BioNomadix PPG amplifier (BIOPAC
Systems, Inc., Aero Camino Goleta, CA). A photocell measured pulse amplitude at the
third finger of the left hand. Finally, a camera was placed near the participant to record
videos of each session to confirm compliance with following instructions to suppress or
avoid suppressing emotional expression to be used for later analyses.
20

C.5. Instrumentation. Several measures assessed aspects of emotion and
emotion regulation. One instrument was the Emotion Regulation Questionnaire (ERQ), a
measure used to assess habitual use of suppression and reappraisal (Gross & John, 2003).
The ERQ is a self report, 10 item measure with a 7 point Likert type response scale with
1 equaling “strongly disagree” and 7 equaling “strongly agree.” The questionnaire
comprises two factors assessing suppression and reappraisal; four questions assess
suppression use. The suppression scale and the reappraisal scale have average internal
consistencies of α = .73 and α = .79, respectively, across four samples. The suppression
factor has been found to be negatively related to coping through venting and coping
through reinterpreting situations, as measured by the COPE, negatively related to
extraversion as measured by the Big Five Inventory, and unrelated to neuroticism and
cognitive ability as measured by score on the Scholastic Aptitude Test and the Wonderlic
Intelligence Test. The reappraisal factor was found to be positively related to
extraversion and coping via reinterpretation, negatively related to neuroticism, and
unrelated to coping via venting and cognitive ability. The ERQ was included to examine
suppression use as a covariate during later analyses.
A second questionnaire was Kring, Smith, and Neale’s (1994) Emotional
Expressivity Scale (EES), a measure used to assess habitual emotional expression. The
EES is a self report 17 item measure with reported internal consistency averaging α = .91
across seven samples of either college students or adult community samples. Responses
are reported on a 6 point Likert scale, with 1 being “Never true” and 6 being “Always
true.” Women were also found to score higher on the scale than men. This scale has
convergent validity with the Affect Intensity Measure and divergent validity with the
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Self-Monitoring Scale and the Marlow-Crowne Social Desirability Scale. Scores on the
scale have also been demonstrated to be unrelated to Agreeableness and
Conscientiousness. The EES was included to examine habitual expressivity as a potential
covariate during later analyses.
A final assessment was Denollet’s (2005) Type D Scale-14 (DS14). The DS14 is
a 14 item self report measure assessing the occurrence of Type D personality. “D” has
been designated as shorthand for “distressed;” Type D personality has been defined as the
tendency to experience high levels of both negative affectivity and social inhibition.
Negative Affectivity refers to the tendency to experience negative emotions, and Social
Inhibition refers to the tendency of expressive inhibition when surrounded by others in
order to avoid disapproval. The scale has two factors, Negative Affectivity and Social
Inhibition; seven questions comprise each factor. Responses are recorded on a 5 point
Likert scale (0 - 4) from “False” to “True.” Participants are scored as having Type D
personality if they score over a 10 in both factors. Both factors have been found to have
high internal reliability, with Cronbach’s α = .88 for the Negative Affectivity factor and
α = .86 for the Social Inhibition factor. The Negative Affectivity factor has been found to
be positively related to Neuroticism, and the Social Inhibition factor has been found to be
negatively related to Extraversion, as measured by the NEO-Five Factor Inventory.
Scores on the DS14 were included as a covariate to control for differences in
cardiovascular activity during later analyses.
Although the validation sample for the DS14 consisted of cardiac patients with
and without Type D personality, discriminant, concurrent, and construct validity for the
Type D construct itself has been assessed in young adult samples, using a 16 item version
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of the Type D Scale (Howard & Hughes, 2012). Negative Affectivity was found to
predict depression and anxiety scores on the Hospital and Anxiety Depression Scale
while Social Inhibition was found to predict anxiety scores on the same measure.
Negative Affectivity was also found to predict scores and the Perceived Stress Scale.
Scores on the DS16 did not predict resting heart rate, systolic blood pressure, or diastolic
blood pressure, and scores on the product of Negative Affectivity and Social Inhibition
scores were negatively associated with resting cardiac output. Additionally, Social
Inhibition was found to predict resting total peripheral resistance. When individuals with
Type D personality and without Type D personality were compared, the Type D group
had higher anxiety, depression, and perceived stress scores.
Finally, participants reported their emotions on pencil and paper after each block
through several ad hoc measures after collecting baseline cardiovascular activity and after
completing each block. These measures were based on those used in Reynaud et al.'s
(2012) research. Participants selected an emotion from a list of either anger, happiness,
sadness, or fear. Fear was added as a choice given previous research finding that some
pieces that were targeted to elicit anger also elicited fear (Mohn, Argstatter, and Wilker,
2011). Mohn et al. (2011) found that a segment of music with similar technical
characteristics as “Refuse/Resist” was most accurately recognized as anger and most
inaccurately confused as fear. Participants also rated subjective arousal level, subjective
pleasantness level, the intensity of emotion experienced, and the level of emotion control.
These scales were assessed on 9 point scales. These measures served to check the
effectiveness of the manipulations and to facilitate comparisons regarding effort elicited
during the suppression block.
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D. Procedure
Figure 2.2 presents a diagram of the procedure to be followed. Individual women
were connected to the BIOPAC unit, sat quietly for 2 min to establish baseline
cardiovascular activity, rated their baseline emotions, and completed a set of two practice
trials of facial expression recognition to gain familiarity with the general procedure.
Participants then completed the three blocks (baseline with no music; angry music with
no suppression instruction; angry music with suppression instruction) consisting of eight
trials and completed a set of post task questionnaires. At the beginning of each block,
participants sat quietly either in silence or while listening to music for 30 s. Upon
completion, participants viewed a fixation cross for 10 s. Participants then viewed a face
and a pair of emotion words on each side of the face for a maximum of 7 s. Each pair of
emotion words consisted of the correct word and a pseudorandomized distractor word.
Upon onset of the words, women quickly pressed a button to select the word
corresponding with the emotion expressed on the face, after which they viewed a fixation
cross for 10 s that was followed by the next face in the block. After viewing eight faces,
each participant was asked to select the type of emotion and rate the valence, arousal,
intensity, and the level of control exerted over their emotions during the block. Upon
completion, each participant rested by viewing a fixation cross in silence for 60 s, after
which the participant proceeded with the next block.
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Figure 2.2 The procedure for the study. Angry music pieces were counterbalanced.

After completing a series of practice trials in which participants judged the
emotional expression in a set of images, all persons completed a baseline block during
which their own emotional expression will be unregulated. After this block, each
participant completed a block during which anger was evoked through music played
throughout the block. Following the anger block, participants viewed a slide, with the
above denoted instructions that detailed how to suppress their emotional expression.
Participants then completed a block during which they heard angry music and suppressed
their own expression. After this block, students completed a recovery block during
which they listened to calming music without completing any other tasks. Finally,
participants completed a post task questionnaire including demographics requesting age,
ethnicity, and class standing, the ERQ, the EES, and the DS14. Participants also
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answered questions assessing discrimination among the music pieces, experienced
emotion, success in suppressing emotional expression, familiarity with the music, and if
participants had problems with reading the emotions on the faces. Finally, participants
were debriefed and released.
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CHAPTER THREE

RESULTS

A. Participant Characteristics
Participant characteristics of the overall sample are delineated in Table 3.1.
Scores on the DS14 can be interpreted in the following manner: higher scores indicate
greater levels of each of the composite traits. Based on Denollet’s (2005) categorizations
for each subscale, as a sample women in the current sample exhibited above average
levels of negative affectivity and average levels of social inhibition. The prevalence rate
for Type D personality in this sample was 42%, indicating nearly half of the sample
exhibited Type D personality. Research has also related the interaction term between
negative affective affectivity and social inhibition to many variables (e.g., Howard &
Hughes, 2012). Regarding the ERQ, scores positively correlate with frequency of using
either suppression or reappraisal. Compared to women in Gross and John’s (2003)
validation samples, women in the current sample more frequently use suppression
(for comparison, M = 3.14) and reappraisal (for comparison, M = 4.61), indicating
nonclinical levels of reappraisal use. Scores indicate that women in the current sample
may suppress their emotions more often than other women but not more than men
(M = 3.64 in Gross & John’s samples), potentially indicating nonclinical use of
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suppression. Finally, scores on the EES positively correlate with frequency of expressing
emotions. Average expressivity was lower than that found for women and men in Kring
et al.’s (1994) first validation sample (respectively, M = 66.60; M = 61.15), indicating
low levels of expressivity. These characteristics were intended as variables that will be
examined in further analyses; however, they may limit generalizability of the present and
further findings.
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Table 3.1 Psychometric characteristics of the final sample
________________________________________________________________________
Range
________________________________________________________________________
Scale

N

M

SE

Potential

Actual

________________________________________________________________________
Type D

27

–

–

–

–

Non-Type D

37

–

–

–

–

Negative Affectivity (NA)

64

10.44

.66

0-28

1-24

Social Inhibition (SI)

64

11.41

.68

0-28

3-24

NA x SI

64

135.48

15

0-784

5-528

Suppression

64

3.55

.14

1-7

1-6.5

Reappraisal

64

5.25

.12

1-7

2-7

Expressivity

64

59.20

.53

17-102

46-70

________________________________________________________________________
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B. Emotion Ratings
To determine whether anger was elicited, two X2 goodness of fit tests were used
on the music-only and suppression conditions. As seen in Figure 3.1, music influenced
emotion selection, χ2 (4, N = 64) = 35.844, p < .001. More women reported feeling
neutral than any other emotion. The percentage of women who selected neutral, fear, and
happiness were 44%, 28%, and 19%, respectively. As seen in Figure 3.2, the
combination of music and suppression influenced emotion selection,
χ2 (4, N = 64) = 39.969, p < .001. The percentage of women who selected neutral, fear,
and happiness were 48%, 17%, and 16%.

Reported Discrete Emotion - MusicOnly
44
Fear

2

Anger
Happiness
19

Sadness
8

Neutral
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Figure 3.1 Reported discrete emotions during music only condition
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Selected Discrete Emotion - Suppression

48
Fear
Anger
Happiness
9

Sadness
17
16

Neutral

9

Figure 3.2 Reported discrete emotions during suppression condition

Figure 3.3 relates means for each of the scales after each condition. One-way
ANOVAs were conducted on four conditions of task (baseline and after each emotion
recognition task). For reported intensity, a main effect for Task was found,
F(3, 189) = 8.189, p < .001, ηp² = .115. Follow up t-tests with the Bonferroni correction
set at α = .008 (.05/6) indicated that intensity ratings after the FaMu block were higher
than Bas block ratings, t(63) = 3.085, p = .003, that SuFaMu block ratings were higher
than Bas block ratings, t(63) = 4.315, p < .001, and that SuFaMu block ratings were
higher than the Fa block, t(63) = 3.320, p = .002. Intensity ratings after the Fa block did
not differ from Bas (t(63) = -1.203, p = .233) and from the FaMu block (t(63) = 2.298,
p = .025). Intensity ratings after the FaMu block did not differ from the SuFaMu block,
(t(63) = -.736, p = .465).
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Reported Emotion Ratings
9
Emotion Rating (1-9)

8
7
6

Arousal

5

Pleasantness

4

Intensity

3

Control

2

1
Baseline

FacesOnly
MusicOnly
Time

Suppression

Figure 3.3 Emotional ratings among conditions

For control ratings, a main effect for Task was found, F(3, 189) = 9.964, p < .001,
ηp² = .137. Follow up t-tests with the Bonferroni correction set at α = .008 indicated that
SuFaMu block ratings were significantly higher than Bas ratings, t(63) = 4.057, p < .001.
Suppression block ratings were also significantly higher than Fa block ratings,
t(63) = 3.598, p = .001, and FaMu block ratings, t(63) = 5.785, p < .001. No significant
differences were found between Bas control ratings, Fa control ratings, and FaMu control
ratings.
For reported arousal, a main effect for Task was found, F(3, 189) = 31.787,
p < .001, ηp² = .335. Follow up t-tests with the Bonferroni correction set at α = .008
indicated that SuFaMu block arousal ratings were significantly higher than Bas ratings,
t(63) = 7.054, p < .001, and Fa block ratings, t(63) = -5.538, p < .001. Arousal ratings
after the FaMu block were significantly higher than Bas ratings, t(63) = 6.534, p < .001,
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and Fa block ratings, t(63) = 5.692, p < .001. Arousal ratings after the Fa block were
significantly higher than Bas block ratings, t(63) = -3.352, p = .001. Finally, arousal
ratings did not differ between the SuFaMu block and the FaMu block, t(63) = -.061,
p = .951. For reported pleasantness, no main effect for Task was found,
F(3, 189) = 1.821, p = .145.
C. Pulse Amplitude
Figure 3.4 relays changes in pulse amplitude reactivity over time. A one-way
ANOVA found a main effect for Task, F(6, 378) = 9.431, p < .001, ηp² = .13. As seen in
Table 3.2, follow up t-tests with the Bonferroni correction set at α = .002 (.05/21)
indicated that pulse amplitude reactivity during the playing of the second anger piece
(i.e., the music piece during which women suppressed their emotions) was greater than
that experienced during all other conditions. Additionally, pulse amplitude reactivity
during the SuFaMu block was greater than Bas and greater than that experienced during
the Fa block.

Pulse Amplitude Change
(volts)

Pulse Amplitude Reactivity
0
-0.05
-0.1
-0.15
-0.2
-0.25
-0.3
-0.35
Bas

Fa

Mu

Figure 3.4 Pulse amplitude reactivity over time
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FaMu
Task

SuMu

SuFaMu

Rec

Table 3.2 Significant differences among time conditions (α ≤ .002)
______________________________________________
t

p

______________________________________________
SuMu
Bas

-4.883

<.001

Fa

-6.103

<.001

Mu

3.708

<.001

FaMu

-5.035

<.001

SuFaMu

-3.689

<.001

Rec

-3.926

<.001

Bas

-3.301

.002

Fa

3.918

<.001

SuFaMu

_______________________________________________
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D. Reaction Time
A three factor ANOVA, with Task, Face, and Emotion as the factors, was
conducted on reaction time data; Figure 3.5 relays means. A main effect for Task was
found, F(2, 126) = 7.262, p = .001, ηp² = .103. As seen in Figure 3.5, women answered
more quickly during the Fa and SuFaMu blocks than they did during the FaMu block. A
main effect for Face was also found, F(1, 63) = 4.861, p = .031, ηp² = .072, wherein
women identified emotions more quickly on female faces than on male faces. A main
effect for Emotion was found, F(3, 189) = 15.469, p < .001, ηp² = .197, wherein women
identified happy faces more quickly than other faces.

Mean Reaction Times
Reaction Time (ms)

2000
1800

FaM

1600

FaF

1400

FaMuM
FaMuF

1200

SuFaMuM

1000

SuFaMuF
Angry

Happy
Sad
Emotion

Neutral

Figure 3.5 Mean reaction times.

A Task by Emotion interaction was found, F(6, 378) = 5.366, p < .001,
ηp² = .078. As seen in Table 3.3, one way ANOVAs conducted for each emotion during
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conditions found that women identified only neutral faces similarly across blocks. As
seen in Table 3.4, women more quickly identified sad faces during the FaMu and
SuFaMu blocks than during the Fa block. Furthermore, women identified angry and
happy faces more slowly during the FaMu block than during the other blocks.

Table 3.3 Summary of follow up reaction times by emotion over time
___________________________________________
Emotion

F

p

ηp²

___________________________________________
Angry

9.626

<.001

.133

Happy

5.066

.008

.074

Sad

10.540

<.001

.143

Neutral

2.095

.127

.032

_____________________________________________

A Face by Emotion interaction was found, F(3, 189) = 3.428, p = .018,
ηp² = .052. One-way ANOVAs conducted on emotion for male and female faces
indicated that women differentiated among emotions on both male, F(3, 189) = 10.009,
p < .001, ηp² = .137, and female faces, F(3, 189) = 13.403, p < .001, ηp² = .175.
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Table 3.4 Differences among emotions by task (α = .016)
______________________________________________________________________
Angry

Happy

Sad

______________________________________________________________________
t

p

t

p

t

p

______________________________________________________________________
Fa

-4.499

<.001

-2.313

.024

2.481

.016

FaMu

-2.984

.004

.753

.454

4.567

<.001

1.363

.178

2.600

.012

2.075

.042

SuFaMu

________________________________________________________________________

As seen in Table 3.5, follow up t-tests with the Bonferroni correction set at
α = .0125 (.05/6) for male and female faces indicated that women identified female
neutral faces more quickly than female angry faces; women also identified happy faces
more quickly than other faces for both female and male faces.
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Table 3.5 Differences among emotions by face (α = .0125)
___________________________________________________________
Male

Female

____________________________________________________________
t

p

t

p

____________________________________________________________
Angry-Happy

4.267

<.001

4.285

<.001

Angry-Sad

-1.282

.205

- .333

.740

Angry-Neutral

- .358

.721

-2.854

.006

Happy-Sad

-4.277

<.001

-3.362

.001

Happy-Neutral

-4.659

<.001

-7.681

<.001

1.068

.290

-2.051

.044

Sad-Neutral

_____________________________________________________________

38

E. Accuracy
Figure 3.6 relays average accuracy rates. A two-way ANOVA, with Task and
Emotion as the factors, was conducted on accuracy rates. No main effect for Task was
found, (F(2, 126) = .529, p = .590); however, a main effect for Emotion was found,
F(3, 189) = 3.442, p = .018, ηp² = .052. Women identified happy faces more accurately
than they did angry faces. Furthermore, a Task by Emotion interaction was found,
F(6, 378) = 2.277, p = .036, ηp² = .035.

Recognition Accuracy Rates

Accuracy Rate (1-2)

2.1

2
1.9
1.8

Fa

1.7

FaMu
SuFaMu

1.6
1.5
Anger

Happy
Sad
Emotion

Neutral

Figure 3.6 Accuracy recognition rates for each emotion

As seen in Table 3.6, Women identified only angry faces differently over time.
Follow up t-tests with the Bonferroni correction set at α = .016 indicated that women
marginally identified angry faces with less accuracy during the SuFaMu block than
during the Fa block, t(63) = 2.420, p = .018.
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Table 3.6 Summary of follow up accuracy rates on emotions by task
________________________________________________
Emotion

F

p

ηp²

________________________________________________
Angry

3.189

.045

.048

Happy

.496

.610

.008

1.771

.174

.027

.633

.533

.010

Sad
Neutral

_________________________________________________
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CHAPTER FOUR

DISCUSSION

A. Summary of Hypotheses and Findings
Anger suppression was hypothesized to increase sympathetic activity. Results
indicated that reactivity was greater when women suppressed their emotions while
hearing music than when only music was presented to corroborate previous research
characterizing suppression as an effortful task (Gross, 1998). Women reported levels of
emotional control after the suppression block than after the music-only block to
substantiate this notion. Additionally, sympathetic activation was hypothesized to differ
during the facial recognition tasks than during music listening. This finding was partially
supported. Suppression during music listening was greater than suppressing the emotion
recognition task; however, women experienced similar levels of reactivity when they
heard music without suppression as they had during the succeeding emotion recognition
task. The finding suggests that suppression during a facial recognition task may disrupt
reactivity.
Regarding emotion judgments, suppression was hypothesized to decrease speed
and accuracy of judgments. Women reacted more quickly during the SuFaMu block than
during the FaMu block. This result may stem from suppression resulting in less muscle
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movement resulting from inhibitory control in an emotional context (Beatty et al., 2014).
Additionally, women completed the blocks with similar rates of accuracy. These results
may indicate that suppression, on a timed emotion recognition task, may allow
individuals to make quick judgments. Longer amounts of time spent suppressing
emotions may prove disadvantageous, as suggested in previous research (Aldinger et al.,
2013; Gross & John, 2003; Schneider et al., 2013). Suppression was also hypothesized to
impact the judgment of different emotions. Given that reaction times and accuracy rates
differed across different faces during different blocks, notably for anger and sadness, this
appears to be the case. Previous research has related suppression to the ability to process
differing facial expressions, finding that suppression can differentially affect the
processing of morphs of differing facial expressions (Aldinger et al., 2013; Schneider et
al., 2013). The current results extend findings by demonstrating that on a timed emotion
recognition task, women may become more sensitive to sad faces and less sensitive to
angry faces when suppressing an emotional state.
Other factors were hypothesized to influence facial perception. First, the sex of
each face was hypothesized to interact with the expression displayed on faces to
influence facial perception. This hypothesis was supported, although not in the expected
manner: women identified female neutral faces more quickly than female angry faces.
Otherwise, the pattern of recognition was similar for male and female faces in that happy
faces were more quickly identified than other emotions. This finding conflicts with the
findings of Stel and van Knippenberg (2008) who found quicker positive face
identification for only female faces, albeit in a heterogeneous sample. This may stem
from differences in scoring; Stel and van Knippenberg’s research analyzed only correct
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answers while the current research analyzed correct and incorrect answers. Second,
women were hypothesized to recognize anger more quickly and accurately when hearing
angry music than when not hearing angry music. The current data do not offer support
for this hypothesis. Women recognized anger more slowly during the FaMu block and
the SuFaMu block than they had during the Fa block; additionally, women marginally
less accurately recognized anger during the SuFaMu block than during the Fa block,
indicating the opposite effect was found. Anger has been found to be the least
recognizable expression in previous research using the same paradigm as that of the
current research (Banks, Bellerose, Douglas, & Jone-Gotman, 2012). The finding
suggests that similar patterns of recognition could occur among different emotions in
regulated states as that seen in unregulated states.
B. Emotion Elicitation
The music manipulation was found to elicit emotion, given that the emotions
selected after the FaMu and SuFaMu blocks were different than those selected after the
Bas and the Fa block. Although most women selected “neutral” as the experienced
emotion during all blocks, women selected negative emotions slightly more often than
happiness. Additionally, arousal, intensity, and control ratings changed over time to
suggest that the music manipulation elicited emotion. Specifically, women reported
greater arousal ratings after the FaMu and SuFaMu blocks than during the Bas block and
after the Fa block, greater intensity ratings after the FaMu and SuFaMu blocks than
during the Bas block, and greater control ratings after the SuFaMu block than after the
preceding blocks. These findings suggest that women followed the suppression
instruction.
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Some conclusions may be made from the current emotional data. The finding that
women reported greater arousal levels over time may reflect greater exertion when
completing the tasks. Alternatively, it may reflect the effect of the music manipulation,
given that arousal levels did not differ between the music-only and suppression
conditions. Additionally, women reported greater intensity levels during the SuFaMu
than during the Fa block, while the same result was not found for the FaMu block.
Together with the finding regarding control, these data indicate that suppression of
music-induced emotions results in greater control, intensity, and arousal than a neutral
condition. The findings would corroborate with research has indicating that expressive
suppression is ineffective at decreasing emotional experience (Kalokerinos, Greenway, &
Denson, 2015; Szasz et al., 2011). Rather, suppression may intensify music-induced
emotional experience.
C. Suppression on Emotion Recognition
Women most quickly and accurately recognized happy faces. This finding
corroborates with previous research (Banks et al., 2012; Schneider et al., 2013).
Researchers have discussed that happy faces may not be affected by changes in emotional
state as a result of features differing from those seen with other discrete emotions
(Schiffenbauer, 1974). The present results suggest that this immunity includes the use of
emotional regulation. Furthermore, the present results suggest that music together with
suppression use may have negatively impacted the recognition of angry faces, as
indicated by greater reaction times relative to an uninduced emotion condition. This
finding suggests that suppression may worsen anger recognition during an emotion
recognition task, as compared to a neutral condition. This finding conflicts with those of
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Aldinger et al.'s (2013) research that found a positive relationship between suppression
use and anger recognition in depressed women. Given that women in the current sample
appeared to exhibit nonclinical levels of suppression use, the data may be generalizable to
others to that extent.
Conversely, the current findings demonstrate that suppression may differentially
affect the perception of emotions, as has been related in Aldinger and colleagues' (2013)
research. In the current sample, women recognized sadness more quickly when they
heard music in the latter two conditions than when they did not hear music. Furthermore,
women more slowly identified angry faces during the latter two blocks than they had
during the Fa block. The finding conflicts with those of Schneider et al.'s (2013) research
that found no relationship between viewed emotion and emotion regulation condition on
a morphing task. Taken together, the current results suggest that recognition of sad and
angry faces may be sensitive to the effects of suppression, at least in a healthy sample
completing a timed emotion recognition task. Finally, suppression affected the speed of
recognition of all three discrete emotions, but did not affect the recognition of neutral
faces. This suggests the impact of suppression on emotional stimuli rather than on
neutral stimuli, similar to those found in Beatty et al.'s (2014) research. The current
findings extend those of Beatty and colleagues’ research by finding that suppression may
provide an advantage in emotional contexts for making quick judgments of several
emotions, this time for faces rather than scenes. In sum, suppression was found to
provide some advantages and disadvantages in recognizing different facial expressions.
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D. Suppression on Cardiovascular Reactivity
Suppression of emotions while only listening to music resulted in the greatest
levels of reactivity. The finding that suppression while listening to music elicited greater
levels of sympathetic activation than a control condition has precedence in research on
suppression during film viewing (Gross, 1998; Reynaud, 2012). Among the emotion
recognition tasks, suppression resulted in greater reactivity than a neutral emotion
recognition task. Although suppression during the SuFaMu task did not elicit greater
reactivity than the SuMu task, the current findings taken together could reflect the
allocation of cognitive resources during the SuFaMu task in the suppression block.
Previous research has demonstrated the efficacy of pulse amplitude to reflect the
allocation of cognitive resources during a mental task requiring effort in men (Iani,
Gopher, & Lavie, 2004). In the research, a moderately difficult task was found to result
in similar pulse amplitude decreases than a harder task, with both tasks eliciting greater
decreases than an easier task, reflecting the taxing of working memory. The current
results suggest a similar case. Furthermore, earlier research has related impact of
suppression on executive functions. Suppression is known to negatively impact attention
and memory (Ortner et al., 2013; Richards & Gross, 2000). Suppression when listening
to music elicited sympathetic activity; adding the emotion recognition task may have
taxed cognitive resources during the emotion recognition task further. The decrease in
reactivity in response to the suppression emotion recognition task may reflect a disruption
in cognitive exertion.
One other interpretation for finding that the SuMu task resulted in greater levels
of cardiovascular reactivity than the SuFaMu task is that women may have employed
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attentional deployment for the SuFaMu task, thus using the task as a distraction from the
music. Attentional deployment is a strategy that occurs earlier in the emotion regulation
sequence than suppression and can occur after suppression by occurring during a
subsequent cycle of emotion regulation (Gross, 2014). Furthermore, research has
suggested that attentional deployment could have a role in affecting the emotional
experience of individuals using suppression or reappraisal (Bebko, Franconeri, Ochsner,
& Chiao, 2011). Notably, Bebko and colleague's research found that attention to
emotional aspects of aversive images facilitated emotion regulation success. The current
findings that only hearing music resulted in greater reactivity than the Fa task and that
suppression when listening to music elicited greater reactivity than the succeeding task
offer further support of this notion, given the emotional nature of facial expressions.
E. Implications and Future Research
There are a few implications from the current study. One implication is that the
research adds to the research indicating that suppression may provide benefits in certain
contexts (Aldinger et al., 2013; Beatty et al., 2014). These benefits may include diverted
resources to complete tasks such as recognizing particular emotions more quickly and to
complete tasks efficiently in somber contexts. Furthermore, the interpretation that
decreased pulse amplitude reactivity may reflect the use of attentional deployment adds
to findings that people may spontaneously engage in this strategy during subsequent
cycles of emotion regulation, possibly influencing the impact of later stages of emotion
regulation (Bebko et al., 2011).
The present findings suggest areas for future research. Given the findings that
suppression while only listening to music led to greater sympathetic activation than any
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other conditions, future research could replicate and extend these findings by directly
comparing the effects of engaging in emotional regulation strategies during active and
passive emotional stressors. Research has demonstrated that passive stressors elicit
different cardiovascular reactivity than that found of active stressors (Sherwood, Dolan,
& Light, 1990). More recently, research has demonstrated expressive suppression elicits
a mixed physiological response, eliciting decreased heart rate while increasing measures
of sympathetic activity such as blood pressure and pulse amplitude (Gross, 1998) or skin
conductance response (Reynaud et al., 2012). Given that much research examining
expressive suppression has used films as stressful affective stimuli, future research may
examine the impact of suppression on other stressors eliciting effort.
Finally, future research may further investigate the interaction between expressive
suppression and quick judgments of facial expressions. In the current sample,
suppression led to women recognizing sad faces more quickly and angry faces less
quickly than a relatively neutral condition. Previous research has suggested that regular
suppression use may affect the perception of particular expressions relative to others
(Aldinger et al., 2013). Further research into the relationship between suppression and
facial perception may expound further differences between healthy individuals and
individuals with affective disorders when reading facial expressions. Finally, future
research could directly expound differences between inducing emotion first and having a
continuous emotion elicitation. Doing so may demonstrate the extent of carryover effects
of suppression and may support research finding that individuals who regularly suppress
emotions tend to exhibit worse cognitive functioning (Richards & Gross, 2000).
Additionally, this future research could support earlier findings that expressive
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suppression has an ongoing cost (Ortner et al., 2013). Findings may demonstrate the
extent of the effects of suppression.
F. Limitations
Limitations to the study exist. One limitation regards the affective ratings. First,
the majority of women selected anger as the elicited emotion for neither the music-only
condition nor for the suppression condition. This demonstrates that most women did not
report experiencing anger in particular. Although one of the pieces has been used to
induce anger in individuals in previous research (Tamir et al., 2013) and the other piece
induced anger in individuals in a pilot study, most women still rated their emotions as
neutral during both of the music conditions. This coincides with the lack of an effect of
pleasantness across blocks. These findings may stem from apparent low levels of body
language use, given that women in the current sample appear to use suppression more
frequently than women in Gross and John’s (2003) samples and were also less expressive
than individuals in Kring et al.’s (1994) first validation sample. Given that both pieces
involved instruments commonly associated with music such as classical and other types
of art music, future research could use more dissonant music to induce a more unpleasant
state. Furthermore, current results suggest that changes in emotion occurred, as
evidenced by increases in reported arousal and intensity for both the music-only and
suppression conditions and increases in reported control for the suppression condition as
compared to baseline.
The current findings regarding emotion elicitation conflicts somewhat with those
found in previous research. For example, previous research has found the opposite
effects for arousal, in that arousal has previously been rated as lower during a control
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watch condition (Reynaud et al., 2012). Additionally, women in the present sample
reported no differences in pleasantness levels among different tasks, in contrast to
Reynaud and colleagues finding lower pleasantness levels during the suppression
condition than during the attending condition. The differences in ratings may reflect the
nature of using different tasks, given that preceding research used passive stressors such
as films and aversive images in their paradigm rather than an active stressor like that used
in the current research.
One other limitation regards the elicited pulse amplitude as a result of the facial
recognition tasks. The facial recognition tasks without and with only music did not elicit
significantly greater pulse amplitude reactivity than baseline. One possible interpretation
of this result is that women may have engaged in vigilance during the emotion
recognition tasks, given the 4 s interstimulus interval between each image. This vigilance
between images may underlie why the SuFaMu task did not elicit greater reactivity than
the FaMu task. This finding provides opportunities for future research. A future study
could potentially examine the cardiovascular response during the use of expressive
suppression under conditions of vigilance; however, it is possible that vigilance may not
have an additive effect on the cardiovascular effects of expressive suppression.
One final limitation regards the sample including only women. Previous research
has found women more reactive than men in response to negative affective stimuli such
as stressful music (Nater, Abbruzzese, Krebs, & Ehlert, 2006). Furthermore, other
research has indicated women were better at reading affective faces and that the
inhibition of facial muscles impacted women more strongly than men (Stel & van
Knippenberg, 2008). This provided an opportunity to elicit stronger findings.
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G. Summary
The process model of emotion regulation delineates five families of strategies
individuals may use to influence emotional reactions to the environment. Expressive
suppression has been found to increase sympathetic activation while decreasing behavior
and has been found to have some negative cognitive effects. Suppression was
hypothesized to result in greater pulse amplitude reactivity, higher reaction times, and
lower identification accuracy rates. Women were also hypothesized to result in greater
accuracy and quicker identification of anger during two conditions of angry music than
during a condition without music. Women viewed a series of male and female facial
expressions (angry, happy, sad, neutral) and selected labels describing each expression
from two displayed choices, doing so while freely expressing emotions, while listening to
music, and while listening to music and suppressing their emotional expression. Reaction
time, accuracy rates, pulse amplitude reactivity and subjective ratings of emotions served
as dependent variables.
Music without suppression resulted in the slowest reaction times. Suppression and
music had no independent effect on accuracy rates; additionally, hearing music while
suppressing expressions appeared to impede recognition of angry faces. Pulse amplitude
reactivity was greatest when women suppressed their emotional expression while only
hearing music. Women reported greater arousal, emotional intensity, and control after
the suppression block than they did during baseline. The results suggest that that
suppression of the expression of music-induced emotion may result in greater
sympathetic than attending to music. Furthermore, suppression may improve judgments
during some reaction timed tasks, but may negatively impact the recognition of certain
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facial expressions, particularly anger. Future research should seek to further identify the
interaction between suppression of emotional states, motor activity, and the assessment of
socioemotional stimuli.
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APPENDICES
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APPENDIX A: IRB APPROVAL
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APPENDIX B: CONSENT FORM: EMOTIONAL FACES
You are invited to participate in a study examining how we view faces. The investigator is
Cassandra Baldwin, a graduate student supervised by Dr. Aurora Torres in the Psychology Department of
the University of Alabama in Huntsville. We want to recruit 60 right handed women for this study. Please
be advised that if you are under the age of 19, parental consent is required.
PROCEDURE TO BE FOLLOWED IN THE STUDY: Once you have given written consent, you will
be seated at a computer that contains a camera that will capture your facial expressions during the session.
A sensor will be wrapped around your index finger so that we can record your heart activity. You will then
complete a series of tasks in which you will match words to faces presented on the computer screen and
rate your emotions. You will also hear music during these tasks. There will be a recovery period during
which you will listen to relaxing music without completing any tasks, after which you will answer
questions about your personality. The study is expected to take up to 45 minutes to complete.
DISCOMFORTS AND RISKS FROM PARTICIPATING IN THE STUDY: If you are in anger
management, diagnosed with autism, or have uncorrected visual/hearing impairments, we advise you to
seek an alternative study. Although not expected, if you are feeling distress at the end of the session, we
will escort to the Counseling Center if you wish. A sanitary wipe is used to clean the finger sensors, the
headphones, and the keyboard between each session to prevent contamination.
EXPECTED BENEFITS: Personal benefit includes 2 research credits if you are enrolled in
PY101/102/201. The benefit to science is that we can learn how emotions affect how we read faces.
CONFIDENTIALITY OF RESULTS: Data for your session will be recorded under a participant number
that is unrelated to anything that can be used to personally identify you; results are confidential and
released only to those individuals directly involved in the study. This consent form will be destroyed after 3
years to remove the ability to trace the participant number to you.
FREEDOM TO WITHDRAW: You can withdraw your consent at any point in the study, even if you feel
uncomfortable about the camera in the session. If you withdraw, you will neither lose nor gain credit for
participation.
CONTACT INFORMATION: If any questions should arise about this study or your rights as a
participant, you may contact the Principal Investigator Dr. Torres in Morton Hall 327, at 824-2320
(torresa@uah.edu) at any point in the research process. You can also contact also contact Dr. Pam O’Neill,
IRB Chair (irb@uah.edu).
This study was approved by the Institutional Review Board at UAH and will expire in one year from May
1, 2015.
If you agree to participate in our project, please sign and date below. If you are under 19 years of age, you
must have a signature of a parent/guardian.
_________________________________
______________________________________
_________________________________
______________________________________
Student Name (Please Print)
Student Signature
Date
__________________________________
_____________________________________
Parent/Guardian Signature (if less than 19 years of age
PY Instructor
If you would like a copy of the consent form, you can request one from the technician now or at a later
date. You can also find them posted on the PY Activities Canvas.
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APPENDIX C: DEBRIEFING
The purpose of this study was to examine the cardiovascular and cognitive effects
of reading people’s faces while feeling anger and while inhibiting one’s own facial
expressions. During this experiment a camera recorded your facial expressions. Video
was taken so that we can confirm through video that hiding your facial expressions can
affect how you read other people’s faces. Neither your name, age, nor any other
information you have supplied to us today will be paired with your face or responses to
our tasks. Instead, a participant number will be assigned to the video and other data that
was made during your session. Additionally, the video will be made available only to
those individuals directly involved in this study. Finally, video information will be
destroyed after 3 years. If you have any further questions, you can contact Dr. Aurora
Torres at Morton Hall 327, at 824-2320 (torresa@uah.edu). To confirm that you have
read and understood this document, please sign your name and list the date below.

____________________________________________________
Student Signature
Date
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APPENDIX D: DEMOGRAPHICS
Please answer the following questions.
Age in Years ______
Indicate which race/ethnic group you most identify with:
Caucasian

African American

Hispanic

Asian

Other______________
Are you a smoker?

Yes

No

When was the last time you had any caffeinated products (e.g., coke, energy drinks,
coffee, tea, chocolate)? __________________
Is English your native language?

Yes

No

If not, how long have you been speaking English? __________________
Are you currently taking any medications that affect your cardiovascular function (e.g.,
cold medicine, antihypertensives, antidepressants)?
Are you left- or right-handed? ____________________
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Yes

No

APPENDIX E: EMOTION RATINGS
What emotion did you feel?
Fear

Anger

Happiness

Sadness

Neutral

How intense was your emotion? (1 = very low emotional feeling, 9 = very high
emotional feeling)
1

2

3

4

5

6

7

8

9

How much control did you try to have over your emotions? (1 = very low
emotional control, 9 = very high emotional control)
1

2

3

4

5

6

7

8

9

How aroused or activated did you feel? (1 = low arousal, 9 = high arousal)
1

2

3

4

5

6

7

8

9

How pleasant or unpleasant did you feel? (1 = highly unpleasant, 9 = highly
pleasant)
1

2

3

4

5

6

7
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8

9

APPENDIX F: POST-TASK QUESTIONNAIRE

1. Did you have enough time to view and rate the faces during the study?
Yes

No

2. Did you have trouble reading the faces during the study? (Select all that apply)
Yes, when there was no music
Yes, when there was music
Yes, when there was music and I had to hide my emotions
No, I did not have trouble reading the faces
3. Did you have enough time to rate your emotions during the study?
Yes

No

1. Think over how you felt during the study. Please select the emotion you felt
during each of the 3 music pieces, the intensity of your emotions, and how
successful you were in controlling your emotions:
First music piece:
Emotion:

Neutral

Sadness

Fear

Angry

Happy
Intensity: Very little emotion

1

2

3

4

5

6

7

A lot

1

2

3

4

5

6

7

Very

of emotion
Success: Not very successful
successful
Second music piece:
Emotion:

Neutral

Sadness

Fear

Happy
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Angry

Intensity: Very little emotion

1

2

3

4

5

6

7

A lot

1

2

3

4

5

6

7

Very

of emotion
Success: Not very successful
successful
Third music piece:
Emotion:

Neutral

Sadness

Intensity: Very little emotion

Fear

Angry

Happy

1

2

3

4

5

6

7

A lot

1

2

3

4

5

6

7

Very

of emotion
Success: Not very successful
successful
2. You heard 3 pieces of music. Were any of the music pieces the same piece?
1 and 2

1 and 3

2 and 3

No pieces

were the same.
3.

Did you recognize any of the music pieces?

Yes

No

If so, please list title and/or artist: Music piece 1: __________________________
Music piece 2: __________________________
Music piece 3: __________________________
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